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background:  Patients with single ventricle heart disease undergoing staged palliation are exposed to ionizing radiation from multiple medical 
sources. As long-term survival improves, the potential consequences of such exposure become increasingly relevant. We sought to quantify typical 
radiation burden in this population and identify risk factors for increased exposure.
methods:  We retrospectively reviewed all single ventricle patients born 1/1/2009 or later who underwent Fontan completion by 5/31/2012 and 
had cardiac care exclusively at our institution. All studies utilizing ionizing radiation and occurring from birth through Fontan hospital discharge were 
compiled. Exposures were converted to effective dose (mSv) to permit comparison across modalities.
results:  38 patients were followed for a median of 33 months. 50% underwent a Norwood procedure, 71% had a systemic right ventricle and 18% 
had heterotaxy syndrome. A median of 59 (range 26-180) radiation events occurred during the study period, with a median cumulative effective 
dose of 25.7 (4.7-113.8) mSv. On average, cardiac catheterization accounted for 4% (2-11%) of patient radiation encounters, but comprised 78% 
(20-98%) of cumulative radiation exposure. In a multivariate model, factors associated with increased total radiation exposure included pulmonary 
artery (PA) stenosis requiring intervention (p =0.005) and systemic right ventricle (p = 0.02). Risk factors for increased exposure from catheterization 
included heterotaxy (p = 0.007), re-coarctation (p = 0.003) and PA stenosis (p = 0.02). The highest burden of non-cath radiation for the overall 
cohort was derived from x-rays, but nuclear medicine contributed significantly in 13 patients who required gastric emptying studies.
conclusions:  At our institution, many single ventricle patients are exposed to substantial radiation through the palliative surgical stages, the 
majority of which derives from cardiac catheterization. PA stenosis was identified as a risk factor for increased total and catheterization-based 
exposure. As long-term survival improves, awareness of this scale of radiation exposure at a vulnerable period is imperative.
